
Introduction 
• Duration of lying and standing behaviour of pigs provide information about their

health, welfare and environmental conditions.
• An artificial intelligence (AI) system based on machine vision techniques was

developed to monitor posture of pigs (fig. 1).

Methodology

• Momentum, weight decay and learning rate of the Faster R-CNN network were  
0.9, 0.0002 and 0.001, respectively. 

• Precision and recall of the detection model were 90 and 91%, respectively.

Results
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• Changes in pecking rate might inform about turkeys’ well-being and risk of
cannibalism.

• An AI system based on sound processing techniques was applied to detect pecking
behaviour turkeys (fig. 2).

• Image data were recorded on two commercial farms (weaning and fattening).
• Two-dimensional video recording systems were used in 8 pens on each farm.
• A set of 13.000 standing and lying pigs were manually labelled (fig. 3).
• Faster R-CNN was used for training, validation and testing of the deep learning

model (fig. 4).

• The experiment was carried out on a research turkey farm (female birds with intact
beaks).

• Metallic balls equipped with microphone used as pecking objects.
• A CNN model was developed for pecking events detection in acoustic data (fig. 5).
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Fig. 3. Examples of posture classes used in this study. Fig. 4. Schematic diagram of the developed Faster R-CNN. Fig. 5. Schematic diagram of the developed CNN. 
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Fig. 1. Monitoring of pig postures using an AI system. Fig. 2. Monitoring of pecking behaviours in turkey using an AI system. 

Fig. 6. Standing and lying postures detected by means of the Faster R-CNN. 

• New filtered sounds were used to test the model.
• Sensitivity of 87%, specificity of 89% and accuracy of 90% were obtained (table. 1).  

Performance  Equation Value (%) Definitions

Sensitivity (
TP

TP+FN
× 100) 86.8 TP =True pecks

FP = Non-pecks assessed as 
pecks
TN = True non-pecks
FN = Pecks assessed as non-
pecks

Specificity (
TN

TN+FP
× 100) 88.5

Accuracy (
TP+TN

TP+FP+TN+FN
× 100) 89.6

Tab. 1. Performance of the CNN network

• The Faster R-CNN model used showed a high level of detection performance.
• This model can be used for detection of standing and lying postures in pigs under 

commercial farming conditions. 
• To improve the model greater number of images for feature extraction is needed. 

Discussion
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• Incorrect detection could be due to changes in background noise on the farm.
• The method needs further study regarding different ages of the birds and various 

farming conditions. 
• To have a robust detection model more sound sample data are needed. 
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